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PURPOSE: To obtain the sheet-like flexible liquid crystal panel which can be 
packaged along the surface shape of an object by constituting a liquid crystal 
layer of a high polymer dispersion type solid liquid crystal and forming transpar- 
ent substrates to a flexible film form. 

CONSTITUTION: A high polymer dispersion type liquid crystal layer 3 takes 
a flexible solid form constituted by dispersing many small drops 32 of the liquid 
crystal into a high-polymer binder 31 consisting of polyvinyl alcohol, etc. The 
liquid crystal display element 10 clamps the liquid crystal layer 3 by the flexible 
film-like transparent plastic sheets 5, 1 constituting upper and lower substrates 
and has the sheet panel shape as a whole. Even if the liquid crystal display 
panel of such sheet panel shape is bent in a surface direction, the liquid crystal 
layer 3 is solid and, therefore, the thickness (spacing between the upper and 
lower substrates) (g) of the liquid crystal layer 3 does not change. Then, the 
pattern display in not only a plane shape but freely curved shapes is possible. 
The display panel which can be easily packaged even to an symmetrical object 
having the curved surfaces and has a large area is constituted. 




(54) COLOR LIQUID CRYSTAL DISPLAY DEVICE 

(11) 5-216018 (A) (43) 27.8.1993 (19) JP 

(21) Appl. No.. 4-21166 (22). 6.2.1992 

(71) SHARP CORP (72) TOSHIAKI TAKAMATSU 

(51) Int. CI 5 . G02F1/1333,C09K19/02,C09K19/60,G02F1/137 



PURPOSE: To provide the color display which can make multicolor display includ- 
ing accumulated display, is further brighter than the display obtained by 
combinations of primary color systems and is excellent in display contrast. 

CONSTITUTION: The liquid crystal composite of the liquid crystal display device 
constituted by forming transparent electrodes 2 respectively on the opposite 
surfaces of a pair of light transmissive substrates 1, forming oriented films 
coating the respective transparent electrodes 2 and packing the liquid crystal 
composite between a pair of the light transparent substrates consists of nematic 
liquid crystals and dyestuff which are supported by a high-polymer resin to. 
form three kinds of droplet liquid crystal phases 3, 4, 5. Two kinds of the liquid 
crystal phases among these liquid crystal phases contain dichromatic dyestuff 
having a complementary color relation and one kind contains black dyestuff. 
The above-mentioned liquid crystals have positive and negative dielectric 
anisotropy. 
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PURPOSE: To improve the brightness of display patterns by minimizing the 
total of reflection losses at the boundary of the constituting layers of the reflec- 
tion type liquid crystal display device for which a high polymer dispersion 
type liquid crystal is used. 

CONSTITUTION: The refractive index n s of an upper substrate 5 and a lower 
substrate 1 is specified to the value specified by n,=(n B -ni)l/2±0.1 when the 
refractive index of a high polymer dispersion type liquid crystal layer 3 constitut- 
ing the liquid crystal display element is designated as n x and the refractive 
index of the external medium in contact with the upper substrate 5 and the 
lower substrate 1 on the side opposite from the high polymer dispersion type 
liquid crystal layer as n a . As a result, the reflection loss at the boundary of 
the constituting layers is suppressed and the brightness of the pattern display 
is improved. 
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